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The degree of responsiveness of Australian women’s labour supply to child care cost has 
been a matter of some debate. There is a view that the level of responsiveness is very low or 
negligible, running counter to international and anecdotal evidence. In this paper we review 
the Australian and international literature on labour supply and child care, and provide 
improved Australian estimates of labour supply elasticities and child care demand elasticities 
with respect to gross child care price. We find that the limited literature in Australia has 
suffered from measurement error problems stemming in large part from shortcomings with 
data on child care price and child care usage. We use detailed child care data from three 
recent waves of the Household, Income and Labour Dynamics in Australia (HILDA) Survey 
(covering the period 2005 to 2007) to address these problems. We extend the standard 
labour supply and child care model to allow for separate effects of different child care prices 
for children in different age ranges and we calculate regional child care prices based upon 
child-level information. The salient finding is that child care prices do have statistically 
significant effects on mothers’ labour supply and child care demand. The new estimates are 
in line with international findings, and their robustness is supported by a validation exercise 
involving an alternative technique and an earlier time period. 
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The  question  is  whether  the  labour  supply  of  Australian  women  is  truly 
non‐responsive to child care costs or whether methodological shortcomings and 
data limitations have led to findings of such small responses. The primary aim of 
















The  rest  of  the  paper  is  organised  as  follows.  The  next  section  (Section  2) 
presents  findings  from  the  literature  review,  with  discussion  of  modelling 
approaches, elasticity estimates, and modelling issues. Section 3 covers the new 
estimates of elasticities, undertaken in a manner which attempts to overcome a 






2. FROM THE LITERATURE REVIEW 









countries in  Western  and  Northern  Europe.  The  Australian  and  international 
studies covered in the review are summarised in Table A.1.1 of Appendix A.1.2 
2.1  Common economic models of parents’ labour supply and child care 
demand in the literature 
The  studies  can  be  broadly  classified  into  two  categories  based  upon  the 




Heuvel  (1996),  and  Cobb‐Clark  et  al.  (2000).  For  example,  Cobb‐Clark  et  al.  (2000) 
describe the pattern of labour supply of married women and child care demand and 
suggest that married women’s labour supply is not affected by child care costs. However, 
they  do  not  model  the  behavioural  relationship  between  child  care  costs  and  labour 
supply. 5 









because  two  of  the  oft‐cited  Australian  studies  (Doiron  and  Kalb,  2005,3  and 
Kalb and Lee, 2008) took this approach. We label this approach the ‘costs of 
working model’. 
The  majority  of  the  literature  is  based  on  models  that  take  account  of  both 
assumptions:  child  care  increases  the  cost  of  work,  and  child  care  is  also 
important  as  a  direct  contributor  to  household  utility  through  its  impact  on 











2.1.1  Costs of working models 
By not capturing the role of child care as an input into children’s development, 

















consumption  and  child  development  and  between  pure  leisure  and  child 
development.  More  specifically,  it  depends  upon  the  shape  of  the  marginal 
utility  functions  with  respect  to  labour  supply,  child  care  demand,  and 
consumption (for more details, see the discussion in Appendix A. 2).  7 
2.1.2  The simultaneous model  










2.1.3  Direct and indirect approaches 












more  useful  for  policy  makers.  Where  there  is  some  form  of  assistance  with 8 
meeting the costs of child care, gross and net elasticities will generally differ 
from each other on average and for each household. 
A  disadvantage  of  this  ‘direct’  approach  is  the  un‐testable  assumptions 
regarding  the  functional  form  of  the  utility  function.  The  function  is  simply 















tax  rate).  The  approach  is  thus  clearly  an  approximate  one  in  the  case  of 
complicated  systems,  such  as  the  progressive  tax  and  welfare  structures  that 
exist in most developed countries. Also, because it assumes away the complexity 
                                              





of  net  price  elasticities  unless  additional  information  or  assumptions  are 
imposed upon the correspondence between gross and net prices. 
2.2  International and Australian elasticity estimates 























any  tax  and/or  subsidy)  are  also  reported.  Still,  in  some  studies,  such  as 
Connelly  (1992),  the  reported  elasticities  are  with  respect  to  child  care  costs 
per hour worked.  
2.2.2 Elasticity  estimates 
The  20  studies  summarised  in  Table  A.1.1  cover  the  United  States,  Canada, 
European countries and Australia. Most of them (18 studies) covered married 
women,  seven  of  these  studies  also  covered  single  parents,  and  two  of  the 










significant,  with  an  average  of ‐ 0.34  for  the  married  mothers.  This  provides 
evidence  of  an  economically  significant  negative  relationship  between  labour 
                                              





Table 1. Estimates of labour supply elasticities
a with respect to gross
b child care price 
from the Australian and international literature 
Elasticity of employment  Elasticity of hours worked 















Mean Min  Max 
Married mothers 
International 10*  0  -0.34  -0.92 -0.04  4  0  -0.34 -0.74 -0.12 
Australian 3  2 -0.01  -0.02  0  3  2 -0.01  -0.02  0 
All  13  2  -0.27  -0.92 0  7  1  -0.20  -0.74 0 
Sole parents 
International 4*  1  -0.29  -0.58  0  1  0  -0.16 -0.16 -0.16 
Australian 2  0 -0.12  -0.19  -0.05  2  0  -0.11 -0.16 -0.05 
All 6  1  -0.23  -0.58  0  3  0  -0.12 -0.16 -0.05 
* In one study, elasticities for two subgroups are reported. 
(a) The elasticity of employment refers to the percentage change in the rate of employment. The elasticity 
of hours worked refers to the percentage change in hours worked, including the employment changes 
covered by the elasticity of employment. 
(b)  In one Australian study, Rammohan and Whelan (2005), the estimates are not strictly gross price 
elasticity, rather, they are somewhere between a net and gross price elasticity. See Section 2.3. 
The  notably  low  average  elasticity  for  married  mothers  from  the  Australian 
studies is the result of consistently low estimates from the limited Australian 
literature: altogether, four papers which consist of two sets of related studies. 











hours  worked.  The  four  international  studies  had  an  average  elasticity  of 
‐0.34 and a range between 0.12 and ‐0.74. The three Australian studies among 
the  seven  all  provided  estimates  around  zero.  Where  studies  have  provided 
elasticities  of  both  hours  worked  and  participation,  the  elasticities  of 
participation are generally smaller than the elasticities of hours worked. 
Turning to estimated elasticities for single mothers, the average gross child care 
price  elasticity  of  participation  across  three  international  studies  is ‐ 0.29,  but 
just ‐0.12  for  the  two  relevant  Australian  studies.  For  the  elasticity  of  hours 
worked  for  single  mothers,  there  are  just  three  applicable  studies,  and  an 
average child care price elasticity of hours worked of ‐0.12. Two of these three 
studies  are  related  Australian  studies  which  use  the  same  ‘costs  of  working’ 
methods but data for different years.  
2.3  Modelling issues 
Our  literature  survey  reveals  that  methodological  issues  may  provide  some 
explanation for the variation in estimated elasticities across studies and for the 






dividing  total  child  care  costs  by  total  child  care  hours,  aggregating  over 
children from very different age groups. The assumption being made in this 












than  one  child.  The  consequences  may  be  less  pronounced  for  more 









child  care  costs  in  households  where  the  mothers  are  working  and  no 
information  on  child  care  hours.  She  constructed  the  ‘child  care  price’  by 
dividing  child  care  costs  by  hours  worked  of  the  mothers  who  work.  This 




correlated  with  the  variable  it  is  intended  to  explain  (hours  worked),  which 
means that it is endogenous and regression results will be unreliable.6 Powell 
(2002) only had access to data about work‐related child care. Moreover, with the 


















6   Connelly  (1992)  claimed  that  ‘The  measure  of  child  care  costs  relevant  to  the  labour 
supply decision of the mother is the total expenditure on child care per hour the mother 
is  employed‘.  However,  the  number  of  hours  worked  and  that  of  child  care  could 
correspond to each other in such a simple way if child care is only work‐related. 15 
Fourthly,  an  important  feature  of  the  child  care  market  is  the  existence  of 
informal  child  care  which  provides  an  (imperfect)  substitute  for  formal  care. 
Although  the  focus  in  most  studies  is  on  formal  child  care,  the  treatment  of 
informal child care in modelling may also be expected to have an impact on the 
estimates.  In  some  studies,  such  as  Connelly  (1992),  informal  care  was  not 





















care  price  based  upon  hours  worked  by  the  mother,  which  introduces  additional 
endogeneity—see the discussion below in Section 3.1. This is probably one of the reasons 





the  way  in  which  child  care  usage  is  determined.  Child  care  usage  is  first 
predicted conditional on the level of labour supply. Household labour supply is 
then simulated from a model where households maximise their utility subject to 
a  budget  constraint  from  which  these  predicted  child  care  costs  (including 
account of their distribution) at each possible hours of work are subtracted. This 
procedure could be justified where there is a need to take child care costs into 




3. NEW ESTIMATES OF CHILD CARE ELASTICITIES USING AN 






3.1  The extended structural labour supply and child care demand model 
An implicit assumption in the standard simultaneous model is that there is only 
one  (aggregated)  child  in  the  family.  Generalisation  to  multiple‐child 










Our  model  extends  the  standard  simultaneous  model  by  recognising  that 
households with multiple children may face more than one child care price and 





































simpler  interpretation  of  the  parameters.  We  also  estimated  the  model  without  this 
restriction, and found the effect of child care price of the youngest age group on mothers’ 
labour supply is always negatively significant and its magnitude corresponds to that in 


































to  use  detailed  information  on  various  quality  attributes  of  each  individual 
provider  in  determining  their  demand  for  child  care  is  questionable. 




3.2  Data 
3.2.1  Data source and sample 
Data  used  for  the  main  analysis  are  drawn  from  waves  5,  6  and  7  of  the 
`in‐confidenceʹ  version  of  HILDA  (hereafter  referred  to  as  ‘the  2005‐2007 
Sample’)  Each  wave  of  the  survey  is  conducted  in  the  second  half  of  the 
corresponding calendar year, and the financial information is for the previous 






















We  focus  on  the  labour  supply  of  married  mothers  and  on  the  demand  for 
formal child care of children under age 13 with fathers’ labour supply assumed 




such  as  labour  supply,  wages,  and  child  care  usage  and  costs.  A  number  of 
















Heckman  (1979)  procedure.  The  explanatory  variables  include  age  and  its 




Non‐labour  income  is  another  variable  which  is  predicted  by  theory  to  be  a 




earnings  form  part  of  the  ‘non‐labour  income’  of  the  mother.  The  average 
non‐labour income, including fathers’ earnings, was about $1,042 per week for 
the 2005‐2007 Sample (in June 2005 terms). 
3.2.3  Child care usage for the 2005-2007 sample 
Of  the  7,682  children  in  the  2005‐2007  Sample,  4,640  of  the  children  were 
















% of children using formal care in 
each hour category per week 
Age group 









Not-yet-in-school  22.0 37.2 21.4  9.5 9.8  38.8  19.7 (12.3)  3,042 
School-aged 75.3  20.8  3.3  0.5 0.0  12.4  6.9  (5.7)  4,640 
All  39.5 31.9 15.5  6.6  6.6 22.9  15.5  (12.2)  7,682 






married  couples).  The  pattern  for  not‐yet‐in‐school  children  matches  the 
Child Care  Census  data  better  than  that  for  school‐aged  children,  with  the 
Child Care Census data showing fewer school‐aged children using lower hours 
of care than in the HILDA data. This may be due to our weighting assumption in 










the  only  main  type  of  care  affected  because  of  the  wide  usage  by  both  school  and 
not‐yet‐in‐school children, we do not expect a significant impact. 25 
Table 3. Comparison of formal child care usages between 2006 Child Care Census and 
HILDA 
 













administrative  data  for  the  school‐aged  children.  Importantly,  the  relative 
rankings  of  the  constructed  prices  are  consistent  with  the  data  from  the 
Child Care Census.  
% of children using formal care  in 
each hour category per week 
Age group 







formal care  Obs. 
Not-yet-in-school              
  HILDA all hh. (per child)  21.0  36.6 21.0 10.8  10.6  39.6 20.2  (12.1)  3,538 
  CC Census  25.7  33.4 20.9 10.3 9.6  -  -  - 
School-aged              
  Hilda all hh. (per child)  72.1  23.1 4.1  0.7  0  12.9 7.2  (5.7)  5,841 
  CC Census  56.5  35.5  3.9  2.0  2.1  -  -  - 
All              
  Hilda all hh. (per child)  38.9  31.9 15.1  7.3 6.8  23.0  15.6 (12.4)  9,379 
  CC Census  35.1  34.0  15.7 7.8 6.3  -  15.5  - 
Standard deviations are in the parentheses.  
Sources: calculated from HILDA and 2006 Child Care Census 26 
3.3  Results 
Parameter  estimates  of  the  labour  supply  and  child  care  demand  equations 
(Equations 4’’ and 5’’ in Appendix A.3) for the 2005‐2007 Sample are presented 
in Tables A.5.2 and A.5.3 in Appendix A.5. Model II differs from Model I in that 






particular,  the  interaction  terms  between  child  care  price  and  other  private 
income are jointly significant, indicating that the effects of child care price and 
other private income on labour supply and child care demand are different for 
different  income  groups.  The  coefficients  of  other  private  income  are 
significantly negative in the child care demand equation, but are not statistically 
significant in the labour supply equation. 













Table 4. Estimated elasticities for the 2005-2007 Sample 
Labour supply elasticities  Child care demand elasticities   
With respect to  Model I  Model II  Model I  Model II 
Child care price (at mean income)         
  Hours  -0.654** [0.17]  -0.653** [0.17]  -0.644** [0.11]  -0.655** [0.10] 
 Employment  -0.287**  [0.08] -0.287**  [0.07]     
Wage  0.350** [0.04]  0.349** [0.05] 0.223**  [0.06]  0.227** [0.05] 
Non-labour income (at mean price)^  -0.001 [0.01] -0.005  [0.01] -0.010  [0.01] -0.014*  [0.01] 
Labour supply elasticities are calculated at 18 (the average) hours worked, and the child care demand elasticities 
are calculated at 15.6 hours, the average of child care usage. Standard errors are in the brackets,  
** significant at 5 per cent level;  
* significant at 10 per cent level.  







employment  would  decrease  by  about  0.29  per  cent,  and  her  hours  worked 
would  decrease  by  0.65  per  cent.  The  95  per  cent  confidence  intervals  are 
between ‐0.12 and ‐0.44 for the employment elasticity and between ‐0.32 and 
‐0.98 for the hours worked elasticity.  





Thirdly,  it  is  worth  noting  that  the  wage  elasticity  of  child  care  demand  is 
positive, which means that if the mother’s wage is increased by 1 per cent, the 
family  would  increase  the  demand  for  child  care  demand  for  each  of  her 28 








increases  slightly  with  income.  This  can  be  translated  as  suggesting  that, 
compared  to  lower‐income  families,  in  higher‐income  families  the  mothers’ 
labour supply is more responsive to child care price changes but the demand for 
child  care  is  less  responsive.  The  confidence  intervals  are  wide,  but  one 
interpretation  may  be  that,  when  the  child  care  price  changes,  females  in 
low‐income families are more likely to adjust their formal child care demand 
than their labour supply. 
The  variations  in  responsiveness  with  income  are,  however,  quite  small; 
especially when the width of the confidence intervals is considered. However, 
one has to bear in mind that the elasticities are with respect to gross child care 
price.  Because  of  the  nature  of  the  tax  and  transfer  system,  in  particular  the 
means‐testing of Child Care Benefit, the same change in gross price would mean 
different  changes  in  net  costs  for  women  in  high  and  low  income  families. 
Hence,  the  gross  price  elasticity  may  only  approximate  the  variation  in 
underlying responsiveness, and a net price elasticity would be a more useful 





3.3.2  Validation of the findings with alternative approach and data 
Besides the standard testing of the econometric equations used to generate the 
elasticity estimates described above, further validation has been undertaken to 































sample.  None  of  the  estimates  are  significant  at the  10  per  cent  level,  which 
means that the estimate of a child care price elasticity from that approach is very 
imprecise. For example, the point estimate for the full 2005‐07 Sample is ‐0.009 






first  column  of  Table  5.  Our  approach  results  in  estimates  of  statistically 
                                              




significant  negative  elasticities  for  both  of  the  two  periods.  For  the  earlier 





Table 5. Validation: estimates of Australian employment elasticities
a with respect to 
gross child care price using alternative techniques and for two time periods 
(married women with children) 
  Estimation approach 
  Our approach  Connelly approach 
Restricted sample
b    
  2002-04
c  -0.1* 0.06 
  2005-07  -0.2**  0.02 
Full sample     
  2005-07  -0.3**  -0.01 
** significant at 5% level;  
* significant at 10% level. 
(a) Elasticities are calculated for a married woman with the average probability of being employed (or the average 
hours worked) and average level of family private income (excluding her own earnings). 
(b) The ‘restricted sample’ includes only those couples with at most one child under school-age and at most one 
school-aged child. 
(c) The child care price index used is the ABS Gross Child Care Price Index for 2005-2007, but the CPI for 2002-04 
(as the specific ABS child care price index is not available for this earlier period). Coefficients of other 
demographic variables. 
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A.1 SUMMARY OF THE LITERATURE 
Table A.1.1 Empirical studies of female labour supply and child care demand  
Approach 
category  Study Country 
Demographic group 
and data sources  Methodology 
Estimates of  gross child 




Connelly (1992)  US  Married mothers from 
SIPP (1984-85) 
Probit labour force 
participation model 
Participation: -0.2  Household child care costs per 
hour worked by the mother; child 
care data available for working 
mothers only.  
 
Ribar (1992)  US  Married women from 
wave 5 of SIPP 
Probit labour force 
participation model 
Hours worked: -0.74  Predicted weekly child care 
expenditure as a function of 
hours worked; child care data 
available for working mothers 
only. 
 
Powell (1997)  Canada  Married Women from 
CNCCS 
Similar to Connelly 
(1992) 
Participation: -0.38  
Hours worked: -0.32 
Predicted work related child care 
expenditure per hour worked by 
the mother. 
 
Kimmel (1998)  US  Married and single 
mothers from SIPP 
(1987) 
Probit for participation  Participation:  
    Married: -0.92  
    Single: -0.22 





US Married  and  single 
mothers from SIPP 
(1990-1993) 
Probit for participation  Participation:  
Married: -0.30 (mothers 
of<13), -0.46 (mothers <6);  
Single: -0.47 (mothers 
of<13), -0.58 (mothers <6); 





Australia  Married Women from 
wave 2 of 
‘general-release’ 
HILDA 
Linear labour supply 
model (similar to 
Connelly 1992) 
Hours worked: -0.12 
(insig.) 
Net child care 'price' per hour 




Australia  Married Women from 
wave 2 of 
‘general-release’ 
HILDA 
Ordered porbit model  
of non-participation, 
partime, and full time 
work 
Participation: 0.0 
Working part-time: -0.06  
Working full-time: -0.21  
Net child care 'price' per hour 
worked by the mother. (as in  
Rammohan and Whelan,  2005)  
3
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Table A.1.1 (continued) Empirical studies of female labour supply and child care demand  
Approach 
category Study  Country 
Demographic group 
and data sources  Methodology 
Estimates of  gross child 








maximum likelihood.  
no direct estimate, but 
price effect of child care on 
marginal substitution rate 
of leisure is significantly 
positive 
Child care prices are not 
observed. Prices of formal cares 
are normalised to 1 and those of 
the informal cares are estimated 
and assumed to be less one.  
  Blau and Robins 
(1988) 
US  Married Women from 
the 1980 Household 




Indirect utility function  Participation: -0.38  Geographic site-average of 
non-zero child-care costs per 
child. 
 Micgalopolous  et  al 
(1992) 
US Working  women  who 
purchased child care 
from wave 5 of SIPP 
(1984-85) 
Utility specified and 
estimated 
No estimates but 
suggested the child care 
price effect on hours of 
worked of the working 
women is close to zero but 
significant. 
Weekly childcare expenditure. 
  Ribar (1995)  US  Married women from 
wave 5 of SIPP 
Structural labour 
supply model with 
utility estimated 
directly subject to a 
discrete budget 
constraint.  
Participation: -0.09  Predicted weekly child care 
expenditure as a function of 
hours worked; child care data 
available for working mothers 
only. 
  Blau and Hagy 
(1998) 
US Married  women  of 
children under 7 from 
National Child Care 
Survey and the 
Profile of Child Care 
Settings (1989-90) 
Indirect utility function 
jointly estimated with 
labour supply, 
demand for quality  
and hours of child 
care 
Participation: -0.20  Predicted ‘quality-adjusted’ 
hourly cost of child care 




Utility over labour 





Participation: -0.12 (derived 
from the results) 
Predicted work related child care 





Table A.1.1 (continued) Empirical studies of female labour supply and child care demand 
Approach 
category Study  Country 
Demographic group 
and data sources  Methodology 
Estimates of  gross child 




Andren (2003)  Sweden  Single mothers from 
Swedish Household 
Income survey (1997, 
1998 pooled) 
Structural labour 
supply model with 
utility estimated 




Hours worked: -0.163 
Predicted cost per hour of child 
care. 
 Kornstad  and 
Thoresen (2007) 




supply model with 
utility estimated 
directly subject to a 
discrete budget 
constraint. 
Participation: -0.12;  
Hours worked: -0.17 
Predicted weekly expenditure.  




Similar as in Kornstad 
and Thoresen (2007) 
Participation: -0.04 
Hours worked: -0.13 
 






Participation: -0.78  Child care cost per hour of work 
  Blundell et al. 
(2000) 
UK  Single and partnered 




upon a labour supply 
model 




Weekly child care costs 
  Doiron and Kalb 
(2005) 
Australia  Lone parents and 
couples from CCS 
(1996)  SIHC 
Predicted child care 
costs using a reduced 
form bi-variate tobit 
model conditional on 
labour supply are 
included in the labour 
supply model. The 
elasticity is obtained 
from simulation 
Lone parents: 






Hourly child care prices are 
state averages or each age 
group weighted by number of 
children in each age of the 
family. 
  Kalb and Lee 
(2008) 
Australia  Lone parents and 
couples from  SIHC 
and HILDA (2002) 
Same as Doiron and 
Kalb (2005) 
Lone parents: 




Hours worked: -0.00 
Participation: -0.00 
Hourly child care prices are 
state averages or each age 
group weighted by number of 
children in each age of the 
family.  
41 
A.2 ECONOMIC MODEL BEHIND THE SIMULTANEOUS MODEL 
In this approach, the household with characteristics  X  is assumed to maximize 
its utility,  (,, , ) m Uy lc X by choosing general consumption  y ,  maternal child care 
m c ( Tc =−,  an  indicator  for  child  development  and  the  residual  of  the 
non‐maternal child care c), and leisure of the mother l ( m Thc = −− , the residual 
of labour supply  h and maternal child care  m c ), subject to a budget constraint 
including child care costs,  0 (( ) , ) ( () , ) mm yy w T l c X p T c X τ ν ≤+− − − − , where  0 y  is the 
non‐labour income,  w is the wage rate,  T is the total time endowment of the 




,,  (,, , )
m
m ylc Max U y l c X              (1) 









ν τ =− =              (3) 
                                              
20   In this literature of child care and maternal labour supply, it is often assumed that the 
father’s  labour  supply  is  fixed  and  the  mother  is  the  one  who  takes  the  care 
responsibility. 42 
where  , ,  ,  s m Usy l c =  are marginal utilities with respect to its arguments, and  ' τ  
and  ' ν  are the marginal change in after tax income and in child care costs. The 
optimal  labour  supply  and  child  care  demand  can  be  derived  from  these 
conditions and can be written as  
*
0 (,,,) hh y w p X =              (4) 
*
0 (,,,) cc y w p Q =              (5) 
where Q is the characteristics specific to the child. 
If child care is ignored as an argument of the utility function when it should not 




In  the  Direct  Approach,  the  utility  function  (1)  is  explicitly  specified  (together 
with the budget constraint (2) and estimated. The estimates of the preference are 
then used to obtain the optimal labour supply and child care demand either by 
tangency  rules  or  more  commonly  by  simulations.  The  advantage  of  this 





In  the  Indirect  Approach,  labour  supply  (or  its  transformation,  for  example, 
participation  equations)  and  child  care  demand  functions  consistent  with 43 
first‐order  conditions  of  this  maximization  process  (Equations  4,  and  5)  are 
specified and estimated. In most cases, they are assumed to be linear so that they 
can  be  estimated  using  commonly  available  techniques  such  as  OLS.  The 
drawback  of  this  approach,  however,  is  that  its  estimates  are  valid  only  in 
relatively  simple  tax  and  welfare  systems  such  as  linear  or  from  relatively 
homogeneous samples such as each household facing the same tax and welfare 
system (for example, the same tax rate) and are at best approximate measures in 
the  presence  of  complicated  systems  such  as  progressive  tax  and  welfare 
institutions in most developed countries. 44 
A.3 AN EXTENDED SIMULTANEOUS MODEL 
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yy w T l c X p T c X τν
=
≤+− − − − ∑        (2’) 
where 
1 ( max( ,... ))
qK











ντ =− = =            (3’) 
*1
0 ( , , ,... , ),
K hh y w pp X =             (4’) 
and 
*1
0 ( , , ,... , ), 1,... .
kk K cc y w p p Q k K ==           (5’) 


















00 ln ln ( ln ) ,
wp I p I hw p y y p X α ηηη η β ε =+ + + + ⋅ + +       (4’’) 
where the effects of various child care prices are restricted to be the same and  
*
00 ln ln ( ln ) ,
kw k I p I k
kk cw p y y p Q γ θθθ θ ω µ =+ + + + ⋅ + +          (5’’) 
where α , η’s,  β , γ , θ ’s, and ω  are parameters to be estimated. The interaction 
terms  in  all  the  equations  capture  potential  differentiated  price  effects  for 
various income groups.  
We do not model informal child care and its price explicitly due to the fact that 




We  use  the  median  hourly  child  care  prices  at  the  local  LFSR  where  the 
household resides to overcome the potential endogeneity issue related to the 
individual price measures. (Higher prices paid by individuals may be correlated 
with  higher  quality  care  and  this  in  turn  may  be  correlated  with  other 
unobserved preferences which are related to labour supply.)  It can also be seen 





correlation  between  the  error  terms  in  the  two  equations  is  ignored  because 
otherwise  we  would  need  to  estimate  a  multiple  equation  system  with  the 
number of equations varying from household to household. And in this case, the 
gain would only be to increase the efficiency of the estimates without affecting 
the  consistency.  The  estimates  and  their  standard  errors  are  obtained  by 
bootstrapping to take into account correlations between multiple observations 
from the same households.  47 




















calculated  under  the  alternative  assumption  would  be  too  high  compared  with  the 
administrative data. 48 
Table A.4.1 Comparison between hourly gross child care prices constructed from 
HILDA (the 2005-2007 Sample, at June 2005 price level) and from 2006 Child Care 
Census ($/hour of care) 
* CC Census hourly prices for not-yet-in-school children are the averages of the long day care centres and family 
day cares weighted by the number of children in each type of care.  
# CC Census hourly prices for school-aged children are the averages of before and after school care per session fee 
divided by their typical session lengths (3 hours for after school care and 1.5 or 2 for before school cares). 





than  one  child  in  the  same  age  group.  This  requires  sufficient  number  of 
observations  in  the  LFSRs.  Table  A.4.2  shows  that,  most  of  the  LFSRs  are 
covered  by  the  sample.  And  on  average,  the  numbers  of  observations  are 
reasonably  large  for  this  operation.  For  example,  there  are  just  under  10 
observations in each LFSR for the youngest group. 
Not-yet-in-school Children  School-aged children 
HILDA  Child Care 
Census* 
HILDA   Child Care 
Census# 
 
Median Mean    Median  Mean   
NSW 4.31  4.54  4.56 5.10  5.40 4.16 
VIC 4.44  4.55  4.39 4.00  4.78 3.40 
QLD 4.31  4.43  3.98 4.59  5.51 3.52 
SA 4.17  4.19  4.14  4.48 5.12  3.52 
WA 4.15  4.28  4.14 5.55  5.66 4.57 
TAS 4.86  4.86  4.18 5.39  5.80 4.77 
NT 5.00  4.59  4.04 4.87  4.88 5.36 
ACT 5.72  5.16  4.88 5.41  6.78 4.93 
All 4.33  4.49 4.31 4.62  5.26 3.68 49 
Table A.4.2 Number of observed prices in LFSRs 
Children in couple families  No. of LFSRs*  Average number of 
observations in each 
LFSR 
Standard Deviations 
0-2 year olds  65  9.7  6.6 
3-4 year olds  65  11.1  8.1 
School aged  61  13.9  12.2 
* This is the number of LFSRs with at least one observed price for that age group out of the total 77 LFSRs in 
Australia. 50 
A.5 SAMPLE STATISTICS AND PARAMETER ESTIMATES FOR THE 
2005-2007 FULL SAMPLE 
Table A.5.1 Sample statistics 
  The mothers  The children 
Variables  Mean (Std. dev.)  Mean (Std. dev.) 
Hours worked per week by the mother  18.20 (17.0)   
Hours of child care of children using care    15.47 (12.2) 
Proportion of children using care    22.9% 
Wage rate of the mother (at June 2005 price)  22.53 (26.0)   
Unearned private income of the mother  1041.93 (1192.6)   
Mean median child care prices (at June 2005 price)  4.73 (0.8)   
Age of the mother  36.63 (6.9)   
Dummy, mother received higher edu.                 0.28 
Dummy, mother received vocational edu.             0.25 
Dummy, mother finished Year 12 only         0.20 
Dummy, mother did not finish Year 12                      0.27 
Dummy, father received higher edu.                 0.23 
Dummy, father received vocational edu.             0.41 
Dummy, father finished Year 12 only                      0.17 
Dummy, father did not finish Year 12                      0.19 
Age of the child    5.98 (3.8) 
Dummy, presence of a younger sibling                      0.43 
Dummy, presence of an elder sibling                       0.60 
Dummy, sex of the child, 1 if boy            0.50 
Indicator that the child is in school              0.60 
No. of children aged 0 to 5  0.83 (0.8)   
No. of children aged 6 to 12  0.98 (0.9)   
No. of children aged 13 to 15  0.25 (0.5)   
Age of the youngest child 4.83(3.9)   
Dummy, presence of extra female adult  0.08   
At least one of the couples not Aus-born  0.23   
None of the couples Aus-born  0.12   
NSW 0.29   
VIC 0  .25   
QLD 0.21   
SA 0.08   
WA 0.09   
TAS 0.03   
NT 0.01   
ACT .02   
% of child care staff w/t exp. (state avg.)           16% (8.0%) 
% of child care staff w/t qual. (state avg.)       65% (48.0%) 
Obs. (number of married mothers)  4,184  7,862 51 
Table A.5.2 Tobit estimates of the labour supply equation 
Variables  Model I  Model II 
(ln) wage of the mother  6.293**[7.03] 6.274*8[6.87] 
(The average of  ln) child care prices  -11.775**[-4.27]  -3.438[-0.60] 
(ln) income excl. the mother’s earnings 0.015[0.11] 2.428**[1.70] 
child care price × income    -1.555*[-1.71] 
Age   0.068[0.88] 0.069[0.92] 
No. of children aged 0 to 5  -4.986**[-5.84] -4.979*8[-6.42] 
No. of children aged 6 to 12  -2.993**[-6.37] -2.986**[-6.22] 
No. of children aged 13 to 15  -4.871**[-6.19] -4.870**[-5.59] 
Age of the youngest child  1.478**[7.95] 1.473**[8.03] 
Dummy, presence of extra female adult -2.826*[-1.88] -2.884**[-2.15] 
At least one of the couples not Aus-born -0.182[-0.21]  -0.203[-0.22] 
None of the couples Aus-born -1.165[-0.93]  -1.272[-1.10] 
Constant 9.648*[1.85] -3.283[-0.35] 
 
The coefficient of child 
care price is jointly 
significant with its 
interaction with income at 
5% level. (
2(2) 20.12 χ =  
) 
The coefficient of income 
is jointly insignificant with 
its interaction with price  
(
2(2) 2.92 χ =  ) 
State dummies  Yes   
Year dummies  Yes   
Std. error of the model ( ˆ σ )  22.180(0.33)  22.171(0.30) 
 
Likelihood -13,849.2  -13,847.2   
Obs. (number of married mothers)  4,184   
Bootstrapping methods are used for calculating the standard errors. The number of repetitions is 200. t -values 
(standard errors) are in the brackets (parentheses), * significant at 10%; ** significant at 5%. The reference groups 
for dummies are women in families with no-extra female adult, both couples born in Australia, from NSW in Year 
2005.  52 
Table A.5.3 Tobit estimates of the child care demand equation 
Variables  Model I  Model II 
(ln) mother’s gross hourly wage    3.550**[4.64]  3.611**[3.94] 
(ln) child care price  -10.241**[-5.86]  -18.037**[-5.65] 
(ln) income excl. mother’s earnings  -0.154[-1.24]  -2.363**[-2.87] 
child care price × income    1.428**[2.73] 
Age of the child                                 -0.774**[-2.22]  -0.779**[-2.35] 
Dummy, sex of the child, 1 if boy          -1.303*[-1.72]  -1.338*[-1.93]
Indicator that the child is in school            -22.038**[-14.61]  -21.963**[-14.30] 
Dummy, presence of a younger sibling        3.115**[2.36]  3.132**[2.51] 
Dummy, presence of an elder sibling           -3.236**[-3.55]  -3.249**[-3.35] 
No. of children aged 0 to 5  -2.160**[-2.73]  -2.133**[-2.96] 
No. of children aged 6 to 12  -2.535**[-4.33]  -2.546**-4.34]
No. of children aged 13 to 15  -2.086**[-1.98]  -2.048**[-2.12] 
Age of the youngest child 1.113**[3.18]  1.127**[3.27] 
Mother’s age                                     0.308**[4.38]  0.308**[4.84] 
Dummy, mother received higher edu.          1.292[1.11]  1.212[1.13]
Dummy, mother received vocational edu.    1.094[1.04]  1.014[1.02]
Dummy, mother did not finish Year 12         -2.255**[-2.03]  -2.327*[-1.95]
Dummy, father received higher edu.            0.466[-0.40]  0.419[-0.40]
Dummy, father received vocational edu.      -1.930*[-1.79]  -1.968**[-2.12] 
Dummy, father did not finish Year 12           -3.047**[-2.59]  -3.035**[-2.63] 
At least one of the parents not Aus-born  0.277[0.29]  0.229[0.26]
None of the parents Aus-born  -0.503[-0.36]  -0.374[-0.31]
Dummy, presence of extra female adult  -4.654**[-2.78]  -4.605**[-2.59] 
% of child care staff w/t exp. (state avg.)      -1.853**[-6.11]  -1.874**[-6.27] 
% of child care staff w/t qual. (state avg.)     0.366**[2.55]  0.373**[2.72] 
State dummies  Yes 
Year dummies  Yes 
Std. error of the model ( ˆ σ )  21.348(0.41)  21.338(0.44)
Likelihood  -9,893.4  -9889.7 
 
The coefficient of child care 
price is jointly significant 
with its interaction with 
income at 5% level. 
(
2(2) 45.82 χ =  ) 
The coefficient of income is 
jointly significant with its 
interaction with price at 5% 
level. (
2(2) 8.68 χ =  ) 
Obs. (number of children)  7,682   
Bootstrapping methods are used for calculating the standard errors. The number of repetitions is 200. t -values 
(standard errors) are in the brackets (parentheses), * significant at 10%; ** significant at 5%. The reference groups 
for dummies are children in families with no sibling, no-extra female adult, both parents born in Australia, both 
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the  `in‐confidenceʹ  version  of  HILDA  for  validation  purposes  (hereafter,  ‘the 
2002‐2004 Sample’).23 However, the available child care data for this period are 
less  detailed  than  for  the  2005‐07  Sample.  In  particular,  the  data  on 
non‐employment‐related child care usage are aggregated for children in two age 















rate  of 64  per  cent;  comparable  to  the  2005‐07 period.  The  hourly  wages  are 






Detailed  sample  statistics  and  parameter  estimates  for  the  alternative 
model/samples are presented in the tables below for comparison with those in 
Appendix 5.  
Table A.6.1 Sample statistics of the restricted samples of the married mothers 
  The 2002-04 sample  The 2005-07 sample 
Variables  Mean (Std. dev.)  Mean (Std. dev.) 
Hours worked per week by the mother 18.20  (17.0) 19.98  (17.4) 
Wage rate of the mother (at June 2005 price)  20.00 (9.5)  22.00 (15.1) 
Unearned private income of the mother (at June 2005 price)  939.0 (890.5)  1036.6 (1116.0) 
Mean median child care prices (at June 2005 price)  2.28  (0.7)  4.73 (0.8) 
Age of the mother  36.73 (7.2)  36.90 (7.7) 
No. of children aged 0 to 5  0.65 (0.6)  0.62 (0.6) 
No. of children aged 6 to 12  0.59 (0.5)  0.60 (0.5) 
No. of children aged 13 to 15  0.32 (0.5)  0.31 (0.5) 
Age of the youngest child 5.23(4.2)  5.39  (4.3) 
Dummy, presence of extra female adult  0.09  0.10 
At least one of the couples not Aus-born  0.25  0.24 
None of the couples Aus-born  0.12  0.13 
NSW 0.31  0.28 
VIC 0  .26  0.25 
QLD 0.21  0.23 
SA 0.09  0.08 
WA 0.08  0.10 
TAS 0.03  0.03 
NT 0.0  0.01 
ACT .02  0.02 
Obs. (number of married mothers)  2,111  7,862 56 
Tables  A.6.2,  which  presents  the  parameter  estimates  of  our  model  using 
2002‐2004 data, is for comparison with Table A.5.2.  
Table A.6.2 Tobit estimates of the labour supply equation (the 2002-2004 Sample) 
Variables  Model I  Model II 
(ln) wage of the mother  7.221**[4.45] 7.212**[4.47] 
(The average of  ln) child care prices -3.743*[-1.76]  -10.372**[-2.74] 
(ln) income excl. the mother’s earnings 0.408**[2.24]  -0.552[-0.92] 
child care price × income    1.242*[1.80] 
Age   0.134[1.09] 0.129[1.14] 
No. of children aged 0 to 5  -1.662[-0.86] -1.636[-0.88] 
No. of children aged 6 to 12  2.301[1.45] 2.410[1.36] 
No. of children aged 13 to 15  -2.236*[-1.72] -2.280**[-2.21] 
Age of the youngest child  1.274**[4.16] 1.278**[3.84] 
Dummy, presence of extra female adult -5.457**[-3.37]  -5.526**[-2.81] 
At least one of the couples not 
Aus-born  - - 
None of the couples Aus-born -0.359[-1.32]  -0.202[-0.16] 
Constant -18.210[-2.86] -12.983*[-1.93] 
 
The coefficient of child care 
price is jointly significant with 
its interaction with income at 
5% level. (
2(2) 8.80 χ =  ) 
The coefficient of income is 
jointly significant with its 
interaction with price  
(
2(2) 7.34 χ =  ) 
State dummies  Yes   
Year dummies  Yes   
Std. error of the model ( ˆ σ )  -23.631(0.41) 23.607(0.47)   
Likelihood -6810.8  -6808.9   
Obs. (number of married mothers)  2,111   
t-values (standard errors) are in the brackets (parentheses),  
** significant at 5 per cent. The reference groups for dummies are women in families with no-extra 
female adult, both couples born in Australia, from NSW in Year 2005.  
* significant at 10 per cent. 
Bootstrapping methods are used for calculating the standard errors. The number of repetitions is 200. 
 57 
Table A.6.3 Parameter estimates of Connelly (1992) model (the 2005-2007 full Sample) 
Two-stage child care costs model 
Bivariate probit model 






OLS for child 
care costs 





(ln) wage of the mother  0.140**[2.98] -  3.157**[3.93]  0.969**[12.43] 
(The average of  ln) child care prices  -  -  -  -0.019[-0.35] 
(ln) income excl. the mother’s 
earnings  0.003[0.41] 0.013*[1.78] 0.045[0.77] 0.010[1.29] 
No. of children aged 0 to 5  0.177**[4.19]  -0.192**[-4.48] 2.201**[2.67] -0.182**[-3.98] 
No. of children aged 6 to 12  -0.155**[-5.28]  -0.089**[-3.14] -1.224[-1.43] -0.093**[-3.24] 
No. of children aged 13 to 15  -0.257**[-4.83]  -0.185**[-3.94] -2.360[-1.55] -0.231**[-4.68] 
Ae of the mother  -  0.001[0.16] -  -0.003[-0.82] 
Dummy, presence of extra female 
adult  -0.230**[-2.43] -0.185**[-2.23]  -2.132[-1.35] -0.229**[-2.63] 
Age of the youngest child  -0.037**[-3.70]  0.088**[8.38] -0.449**[-2.22] 0.081**[6.54] 
Mother received higher education  -  0.403**[6.26]  -  - 
Mother received vocational education  -  0.060[0.95]  -  - 
Mother did not finish Year 12  -  -0.369**[-5.88]  -  - 
At least one of the couples not 
Aus-born  0.063[1.20] -0.096*[-1.84] 0.564[1.19]  -0.107*8[2.01] 
None of the couples Aus-born  -0.073[-1.02] -0.324**[-4.70]  0.004[0.01] -0.259**[-3.65] 
constant -0.843**[-4.84] 0.275*[1.73]  -17.839*[-1.71] -2.449**[-10.70] 
ρ   0.395(-0.03) -   
λ   - -  10.158[1.39]   
State dummies  Yes 
Year dummies  Yes 
R
2  - 0.17  - 
Likelihood -4510.5    -2252.4 
Obs. (number of married mothers)  4,194  915  4,048 
Bootstrapping methods are used for calculating the standard errors. The number of repetitions is 200. t-values 
(standard errors) are in the brackets (parentheses), * significant at 10%; ** significant at 5%. The reference groups 
for dummies are women finished Year 12 in families with no-extra female adult, both couples born in Australia, from 
NSW in Year 2005. For details of the model, see discussions in Rammohan and Whelan (2005) or Connelly (1992). 
 